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NOTE TO TTIE READER:

This reporE $ras prepared in order to present data on waEer

quality obtained by the State of New Mexico during routine
sarapling of uranium mines and mills by personnel of the

Environmental Improvement Division. Each set of data is
presented as reported from the analyEical laborafories. In
a very few cases, speeific analyses, for whatever reasons,

appear to be inconsistent wi.th the rest of the data.
However, these inconsistent analyses are included in the

data set for the sake of compleLeness.

Specific i.nformatj.on on quantities of barium chloride being

added, vrater discharge rates, shaft depths, backfilling
staEus and mine water recirculation status rdas obtained

from the uranium companies, either from verbal reports by

cornpany officials (principally during the sampling visits)
or from eompErny documents.
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Water Quality Data for Discharges from New Mexico

Uranium Mines and IIi11s

I. INTRODUCTION

A. PURPOSE A}iD SCOPE OF THIS REPORT

The purpose of this paper is to report on three years of water quality

data obtained from samples collected by the New Mexj-co Environmental

Improvement Division (EID) in L977, 1978, and 1979 at all New Mexico

uranium mines known to be undergoing dewatering (including dlseharge

from uraniuu recovery facilities) and at all operating New Mexico

uranium mi11s. In addition, data for samples collected at two loca-

tions froro we1ls completed into the ore bearing formation in areas

which are expected to undergo uranium recovery will be reported. For

approxinat,e locations of all facilities sampled see figures 1,2,3

and 4

In order to provide a background for understanding the data, general

information will be preseoted on l) the location and geology of the

major ore bodies, 2) the need for dewatering, 3) dewatering techniques

and sources of water,4) water treatment and 5) rnine water inflow

rates. A brief description of \.raste liquor generation during rnilling

will be given. The urethods used in samp1e collection will be des-

cribed. The type of analysis used for each elernent will be outlined.
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B.

Finally the tabulated data will be presented along with a narrative

describing mine water treatment., type of mi11 circuit, etc, for each

sampling locatlon. The narrative will include, where avai-lable, data

provided by the discharger on rates at which barium chloride is added

to precipitate radium, in order that the <iata can be used to obtain a

more complete understanding of treatment parameters.

BACKGROTND INFOR],IATION ON URANIUM MINES

Loeation and Geology of the Host Rock

As of LlLl79 all but 3100 tons of the 473,900 tons U,0, $50/lb

forward eost reserves in New Mexico were located ln the Morrison

Formation in the structural San Juan Basin of Northwest New

Mexico (figure 5).

Ihe Morrison is generally consj.dered to be of the Late Jurassic

period. It is principally comprised of interbedded sandst,one,

claystone, or mudstone, some thin-bedded limestone, and soure

conglomerate. The sandstone units range from a foot or so to

r:oore than 100 f eet in thickness, are arkosic, contain nuch inter-

stitial clay or EuCstone, and 1oca1ly carbonrzed plant fragments

and fossil, logs.

The )lorrison generally grades from conglomeratic sandstcne in the

southlrestern part of the basin regicn to finer naterial, mostly

nudstone, in the northeastern parr-, It has been Civideci intc

4.014

4.014



Figure 5. S.{]'I JUd\ BASIN A.\D .{.DJACENT ARL{S

Source: VincenE C. Ke11ey, t'Tectonic SeEEingr"
of the GranEs Urani.uu Region, Menoir
and llineral Resources

Ceology and Technology
15, N.lt. Bureau of )lines
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several units. A stratigraphic section in the important uranium

producing area of Ambrosia Lake is shown in figure 6. In the

Laguna district to the east of Ambrosia Lake a significant volume

of uranium ore has been extraeted from the Jackpile Sandstone

(figure 7). A stratigraphic diagram of the Morrison Formation in

the Grants reglon showing the relationship of its member between

the Ambrosia Lake and North Laguna areas is given in figure 8.

Need for Dewatering of Conventional Underground Mi.nes

The Morrison Formation outcrops along the southern edge of the

San Juan Basj.n and then dips towards the central basin area.

Hlstorically uranium nr-tning first occurred near the outcrop

areas. Exploration has continued downdip in the Morrison with

the newer nrlnes in general being developed at. ever increasing

dep th.

Except near the outcrop, the Morrison Formation is in most

regions of the Basin one of the best water produci.ng rock units

in the state. Thus, in most of the deeper New Mexlco uranium

ntnes, dewatering of the orebody is necessary.

Dewatering Techniques and Sources of Water

To facilitate stoping (ore recovery) and to increase the strength

of the rock, at least sorue drainage of the sar-urated orebody

usually takes place before the uranium ore is recovered. The

I
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Ambrosia Lake area, McKintey and Vatencia Counties, New Mexico
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FrcuRE 7 -- Stratigraphic section,
Laguna-Paguate Area, Valencia County, New Mexico
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drainage is accomplished by first constructing haulage$Iays below

the ore horizon along the probable long axis of the target ore

body. Then long holes are drilled (usua11y from the ceiling of

offsets along the haulage way) up into the ore body using pneuna-

tic rotary dri11s. The holes are usually cased with perforated

PVC pipe and the water from the ore body is drained into the

haulageways. As the ore body is outlined, short haulages at

right angles to the main haulage may be developed.

The drainage water is carried either by pipe or ditch down the

haulageways to central sumps located at the shaft. In thick ore

bodies with multiple 1eve1 development, sumps may be located at

more than one 1eve1 of the mine. In many cases sumps are large

enough so that some settling of suspended solids occurs before

the water is purnped to the surface.

Resi-dua1 water encouotered during mining in

wlse drained to the sump area and pumped to

9 illustrates a typical rnine layout.

the

-L ^Lrlc

orebody is like-

surface. Figure

Infrequently while mining in the upper part of the Morrj.son

Formation the back (roof) will break through into the Dakota

Sandstone located above the Morrison. The Dakota in many areas

is also an aquifer anh unless remedial measures are taken to

reduce inflow, water draining from the Dakota must also be

collected at the sump and pumped to the surface.

L2

4.020

4.020



a -)',,' 
1,h\ 
g1r\"/'s.* -.

Vi/Vf/Lnf/oN

-:t':ll',
".t.:-\

- i:-:'- .-

0

." lll . , J'l:" ";t-"a-.--* il JUEFA:€
'y:;;;1{'.'__::.:i::i?;, ll O,etlLtNG--?-,--:

"'"llI",", ,

.ar'rn"
.rl: '

PL//np
Jrnr/oN

SOtlli(il,l: Kcrr'-Mc(icr,r
I

- \ t/r,utrtc€ ottrr

J rA7'/ONJ

.,,.,,' ////-/
-/'

,.,

]TIGUR]i 9

TYP]CAI, IJNDEIICROUI,II)

M] N],] I,AYOII]'

Ntrcl eitr (ioyP1l1-i11 i611 , linv i rontrcntal Ilcport, llio J'uerco M.i ne Pro j ect

P(,

LoNQ*/ot e
Oc/ll ///6

:;Jr:?:,f:,,,*

. ... r" t:': ; ,
/ 4..:.t -ai-.-:

I'

4.021

4.021



Use of backfill is one technique which is being used extensively

to prevent breakthrough into the Dakota and for ground control

when pillars are pu11ed. Sands produced as waste from nearby

uranium mi11s are often used as the backfill in the mines.

Figure 10 illustrates a typical sand backfill operation. The

area to be backfilled is bulkheaded by means of timbers with

burlap stretched across. A slurry of sand-water is piped to the

area and the sectlon backfilled to the roof. The water quickly

drains from the sand creating a stable fi11. This drainage water

is another source of fluid whi-ch must be removed from the mine.

The slurry water removes some contaminants from the mi11 tailings

sands and may have lnfluence on the quality of the water ulti-

mately pumped frorn a mine.

In some other mine areas, mine water recirculati-on rnay be used to

extract additional uranium from forrnerly mined areas; particu-

lar1y in those areas too dangerous to remove further ore from, or

from areas where conventional mj.ning is not economical. Water is

either sprayed over oxidized 1ow grade ore surfaces using

rrrainbird" typ" sprays, or holes are drilled from the surface of

the ground to the top of the ore zone area and water is sprayed

through these holes. The latter method is currently the most

common, due at least in part, to safety conslderations. The r./ater

from the Morrison is slightly alkaline and leaches renaining

oxidized uranium from '.he o1d stoping areas. The water is again

collected in surTrps in the mine and pumped to the surface. After

uranium recover-v in an ion exchange p1ant, the r.rater may again be

L4
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returned for further leaching. A mine may have most of its water

flowing to the sumps coming from this type of reinjection or the

mj-ne may naturally make \./ater and have a combination of rein-

jectlon water and aquifer inflow r^/ater. Mines do not undergo

reclrculation constantly as it is periodical"ly necessary to

discontinue mine face spraying for some period of time until

further oxidation of the uranium can occur.

The raine sump is also used to col lect l./ater used in the dril ling

operations, in purup sea1s, etc, This water j-s also pumped to the

surface.

Because of water drainage from sand backfi11, mi-ne water recircu-

lation, mine use, etc. the amount of water from the mine pumped

to the surface often exceeds the amount of water actually flowing

from the aquifer into the mine. Every New Mexico mine is differ-

ent and in order to evaluate the factors influencing water

quality and flow each mine must be evaluated as an individuaL

mining unit.

Dewaterlng is also often necessary during shaft sinking. Several

aquifers may have to be transected before the ore producing

formation is reached. In some of the deeper rnines presently

undergoing development, a ring of dewatering wells is drilLed

around the shaf t site and comp leted into a \"7ater producing zone

before shaft sinking reaches t,hat zone. These we11s are punped

to lessen pressure at the shaft as the shaft is being sunk through

16
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the viater producing zone. Despite dewatering we1ls and extensive

grouting in the region around the shaft, as the shaft is sunk

through the different aqui-fers, water utay seep into the shaft and

must be pumped to the surface. Thus, during shaft sinking, water

can be produced both from the shaft and from dewatering we11s.

In some locations dewatering we11s are not used. Any r"zater

produced durlng shaft sinking is therefore produced only from the

shaft itself.

Water Treatnent

0nce the water pumped from a mine reaches the surface it usually

goes through one or more mine water settling ponds. At most

facilities a flocculant is added to promote settling. Barium

chloride is usually added to the liquid after it has gone through

one or more suspended solids settling ponds. Further settli.ng

and precipitation of radium as a barium sulfate salt then occurs

as the liquid moves through a<iditional sett ling pond (s ) . rwhere

uranium levels are high enough to justify it, the liquid is

usually run through an ion exhange (IX) plant for recovery of

uranium contained in the mine water. The IX plant may either

precede or f o11ow barium chloride treatment. ;" water f ina11y

may be I) discharged, 2) returned to the nlne for dri11 water,

mj-ne water recirculation, etc.,3) used at nearby m111s as pro-

cess water, 4) used for irrigation, and/or 5) used on haul roads

L7
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TABLE I

WAI]ER PRODUCTION _ ACTIVE URANIIJI'{ MINES
NOVEMBER I979

I-OCATION1'{t NE

Sec r 1on 22
Secrion 33
Sect ion 30
Section 24
Section l7
Sec rion 301^I

Sectlon I 9
Sectlor-r.15
Sect ion 36
Chrrrch ltock /ll
Ann Lee
Sectlon 27

Sands torre
Chtr rch llocl<
St. Anthony (pit)
St. Anthony (shaft)
Sect ion 25
Section 23
Sect ion J2
Sect ion 1,5

Sec t lon [.]
.lohnny M.
llope
Poison Canyon
Sect lon 12
Sec t lon l1r

Wes t r:a nclr
Ruby /ll
Mariauo l,al<e
.J.I #L
tw-21)

COMPANY

Kerr-McGee
Kerr-l'lcGee
Kerr-McGee
Kerr-McCee
Kerr-McGee
Ke rr-[lcCee
Kerr-McGee
Ke rr-McCee
Ke rr-McGee
Kerr-McGee
tINC
UNC

UNC
IINC

UNC

TINC

UN_I{P
UN-IIP
UN-HP
TIN-IIP
UN-IIP
Itanclrers Exploration
Ranclrers Exptoratlon
Reserve Oil & Minerals
Koppen
Cobb
Cobb
[.les ter n Nuc I.ear
Gulf
Soh lo
Anaconda

DEPTII (FT)

827
848
750
831

1094
810
779

t398
t473
185 i

720
850
940

lB00

- 150-200
320
811
850
s95
623
618

1 380
400
200 (be1ow
66s
384
320

300-400
519
672

adit

I ,600
I ,600

3,800 (includes lE)
Sma11 intermlttent
most recirculated

I ,200
20
20

dry
d.y

T14N R1OW

Tl/rN I{ 9W

TI4N R 9W

T14N luot^l
T14N R 9W

T14N r{ 9W

TTAN R 9t^J

TI4N R 9I'I
Tl4N R 914I

T17N RI6W
T14N R 91,I

TI4N R 9I^I

TI4N R 9W

T17N RI6I^]

TllN R 4I,I

TI IN R 5T'I

TI4N RlOW
T14N RIOI^]

TI4N R 9W

Tl4N Itt0t^I
T14N RIOW
Tl3N lr Bril

T13N R 9W
.TI3N R 9IJ

TI4N RIOW
T14N u10W
T15N Rl lW
Tt 5N nl3W
T15N t{14t^1

l IN R 5I^J

TI1N R 5W

Sec t ton
Sec t lon
Sec Lion
Sect lon
Sect lon
Sec t ion
Sec t ion
Sectlon
Sect ion
Section
Sect 1on
Sectlon
Sect ion
Sec t lon
Sect ion
Sec t ion
Sect ion
Sec t ion
Sec t ion
Sec t l.cln
Sect ion
Sec rlon
Sect ion
Section
Sect ion
Sect ion
Sect ion
Section
Sect 1on
Sec t ion
Sec t 1on

22
33
30
24
t1
30
19
35
36
35
2B
27

34
35

19
24
25
23
3',2

15
13

7

l9
19
t2
t4
3'2
2L
L2
13
33

&30

&18

WATER

INTL0W (gpm)

(

) ,, roo

i

F
@

Ir

) reo
)

(
I ,500

alrnost
cliff)

dry
dry
dry
dry

190
25

dry
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IARLII I (contrd)

\,IATER PRODUCTION - ACTIVI] URANIUM MINES
NOVEMRIIR I979

loca,rtotlI'IINE

P.IO
Ja ckp t 1e-Paguate
Ja ckp 11e-Paguate
Hays tack
Haystack
Piedra Trlste

Isabella

COMPANY

Anaconda
Anaconda
Anaconda
Todilto Exploratlon
Development Corp,
Todilto Exploration
Development Corp,
Koppen

Ray I^Iilllams

M&M

pEPII{ (Fr)

/r50

150

I50

160

300

adlt

declLne

WATER

INFL0l.l (gpm)

i04
J alrnost dry
t

dry
dry
dry

dry
dry
dry
dry

dry

TI.ON R 5I,T

TI lN R 5I.I

TION R 5I^I

T13N R1OIT

T13N RlIW
T13N R 9I,I

Sectlon
Section
Sec t lon
Se ctlon
Sectlon
Sectlon

4

33,
,&t

19,
13
30

34, 35
4, 5

I8

Spencer Shaft
Spencer Shaft
Enos Johnson

G Section 2i

llL
il)

T13N R 9tl Sectton 6
Tl3N R 9ll Secrlon B

T13N R 9W Sectlon 6
9 rniles W Sanostee
Boarding School
T13N R 9W Sectlon 21
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for dust control. The end use and

mine and each mi.ne must be studied

ereaEmene are co be undersEood.

lline Water inflorv RaEes

treatment vary frora mine to

individually if water use aad

The raEe aE which a mine has water inflow from the aquifer de-

pends on such faetors as 1oca1 conditions in the aquifer, stage

of development of the nine, and uine size. Tabl-e I indicates the

location, depth and large variati.on in j-nflow rates of present

Ner+ Ifexico mines in production, while Table II indicates loca-

Eion, depth, and November 1979 dewatering rates (includlng sater

frorn dewatering wells) at Bines then undergoing development. The

info:mation in Tables I, and II was provided by coupany officiaLs

during the November 1979 sampl-ing visit. Tabl-e III indicates

historical water production for different mining areas in the San

Juan Basin"

In Situ Leach Ext-raclion

In eonErast to conventional underground mining described above, in

situ leaching ;s a proeess whereby uraniun i" .*trrcted from uoder-

ground ore bodies without use of excavations. T,eaching solutions

are puuped down injection we1ls into the underground ore body and

drawn up from production we11s. At the time of the EID sanpling

visiEs reported herein, there were no in situ operations iu New

Mexico which were injecting leaching chemicals. At the tioe of the

1979 visit, injection, production and monitoring wells had been

installed at the lIobil Crownpoint Pilot Project, and baseline data

were obtained by EID.

20
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MINE

Ruby3&4
tt

Sectlon 10
Rubv 12

N
H

COMPANY

Phi11lps
l!

llcsterrl Nuclear
lt

Cob b

['les t ern Nuc lear

Marquez , Bokum Resources
Clrurch Rock IEr Kerr-McGee

Mt. Taylor,
R1o Puerco
Nose Rock //l

01d Church Rock3 UNC

Culf

T13N R 5W Sectlon 36
TtTN Rl6W Sectlon 36

't13N R BI'l Sectton 24
Ker:r-McGee " TI2N tt 3t^l Sectlon 18

I,034
1545 100 (pumped from

/11 shaft)
4 ,000
L ,422

3400 [ 2,300
{

900 160 (lntermtttent)

TABLE II

DEI,]ATERINC - URANIUI"l MINES UNDI'R DEVELOPI,IENT' NOVEI,IBER 1979*

LOCATION

TI9N RtILI Sectlon 3l
Tl9N Rt2t^I Section 36
T16N ltL6Vtr Sectlon l7
T15N If l3W Sect lon 26
Tl5N lti3ll Sectlon 25
TI4N RI0t{ Sectlon 10
TI5N Rl3W Section 27

TARGBT I.IATER
DEPTH (IrT) P.ROpUCTION (gpm)

2100

3370
850

NA
360

d.y
dry
dry
dry

* Present Status (Marclr 1980)

[) Completed
2) 0n StandbY
3 ) In prodtrctlon
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TABLE IIl

HISTORICAL APPROXI},I.{TE I.IATER PRODUCTION

TROM NEW IGXICO URA-I{IUM MINING AREAS

gPm

Year Laguna

r 956
L951
1 958
195 9
I 950
I96I.
1962
L963
r964
1965
1966
1967
1968
L969
L970
197 L

L972 30
1973 30
1974 r00
t975 100
t976 150
1977 200
1978 225

gpm

Smith Lake
gpm

Church Rock
Tot a1

gDm

500
4,500
8, 500

11,500
11,900
t2,460
I I ,685
11,485
1 1 ,300
1i,000
9,500

10, 900
1 0, 600
10, 000
I 2 ,000
i l, 600
I 2 ,030
11,530
I1,100
I 1,350
I i ,800
11,750
13,345

Ga1 lons
(mi1 lion)
Total Yr.

262.8
2,365 .2
4,457 .6
5,044 .4
5 ,254.6
6,549 .0
5,L4L .6
6,036 .5
5,939 .3
5,781.6
4,993 .2
5,729 .0
5,571.4
5,256 .o
6,307 .2
6,097 .0
5,323.0
6,060 .2
5,834.2
5,965 .6
5,202.L
6,L75.8
7 ,014.L

1)1 771 L

gpm
Arnbrosia Lake

s0
200-300

2,400
2,300
2 ,000
3, 500
3, 600
/+ ,000
4, 000
4,000
4,250
4,250
4,500
5,400

s00
4,500
8,500

1 1 ,500
I I ,500
12,000
I I ,600
I 1,400
i 1 ,300
11,000

9 ,500
8,500
8,300
8,000
8, 500
8, 000
8,000
7,500
7,000
7, 000
7 ,400
7, 0c0
7 ,420

400
40060

85
85

TOTAL WITHDRAWAL

1956-1978 Total = .39 rnilliqn acre feet

*" Does not include water produced during shaft sinking.

Source: Phillips Exhibit, I{earing before the State Engineer
July 3I - August 2, L979
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BACKGROUND INFOR}LATION ON TIRANIUY LIILLS

Lorr concentrations of uranium are contained in N.M. ore (usually l-8

pounds of uranium per ton of ore), and the ore must be processed in

nearby mills to recover the uranium. New Mexico urani-um rnills, loca-

tion, status, and type of circuit are listed in Table IV.

Once the uranium ore is received at a mill, it is ground and leached

in order to place the uranium into a liquid solution. Then the ura-.

nium is extracted from the solution. The spent solution and other

spent liquids are sent to a tailings disposal area along with the

solid waste (which is the pulverized former uranium ore minus most of

the uranium). Specific flow diagrams for N.M. mi11s vary from mill to

nill. For these the reader is referred to the August L974 issue of

Mining Engineering and to the rti1l license applications on file with

the New Mexico Environmental Improvement Division, Diagrams for a

generalized acid and alkaline leach circuit are shown in figures 1I

and 12.

As can be seen from the data presented later in this paper, the nrill

spent discharge liquor contains not only spent chemicals added during

the leaching process, but also elements from the ore which are solu-

btllzed. Acid leach tends to solubilize dlfferent elements than the

alkaline 1each, The composition of the liquor is therefore dependent

on 1) ore,2) type of circuit,3) any byproduct recov€rlr and 4) inl-

tial quality of process water.

23
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COI.lPANY

Sohio 011 - Reserve O11

Kerr-McGee Nuclear

United Nuclear - Homestake Ml1an

TABLE IV

NEW MEXTCo URANTUM MILLS (FEBRUARY 1980)

LICENSED
CAPACITY

LOCATION ton/{av . CIRCUIT STATUS

Seboyeta (Cebolleta) 1660 acld actlve

Ambrosia Lake

Fartners

Anaconda

United Nuclear
w
+..

Bokum Resources

Gulf l,lineral Resources

Phillips Uranium Co.

Bluewater

Church Rock

Marquez

San Mateo

Nose Rock

7000 acid active

3500 a1kallne acttve

6000 acld actlve

4000 acid actlve - change of ta11lngs
operatlons wll1 be necessary

2200 acld llcensed - operatlons had
not begun as of Feb. 1980

*4200 acld llcense appLlcation
under revlew

*2750 acld llcense appllcatlon
under revi-ew

Capaclty tn Llcense Appllcatlon
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FIGURE 12

FLOWSHEET - ALKALINE LEACH, CAUSTIC
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D.

For an acid mi11 approximat.ely one and one half tons of water are

required f or every ton of ore processed. This \,/ater as it is dis-

charged as spent liquor either evaporates in the mi11 tailings pond or

decant ponds, i-s contained in the tailings as interstitial wat.er, or

is lost by seepage from the tailings disposal area. No New Mexico

uranium rni11 has a intentional direct liquid discharge to a surface

watercourse.

WATER QUALITY STANDARDS

In order that the reader can obtain some idea as to how the water

quality of the discharges for which data is given compares to commonly

used criteria, Table V lists the standards for ground water quality

adopted by the New Mexico Water Quality Control Commission, and

Table VI lists the "Effluent Limitations Guidelines for Existing

Sources" used in issuing NPDES permits to uranium mioing and rnilling

facilities. A11 uraniun facilities in New llexico which have dis-

charges to surface watercourses have had NPDES permits issued to them

under the federal Clean l.later Act. However, due to ongoing adjudica-

tion which had not yet been settled as of July, 1980, the permits have

never been in effect for the following facilities: Bokum Resources

Marquez Mine; Kerr-McGee Western and Central Ambrosia Lake llines;

Phillips Uranium Nose Rock llines; Ranchers Johnny M lIinel and United

Nuclear-Homestake Partners Ambrosia Lake. Mines. In addition, the

permit issued Lt L974 to Kerr-McGee for its Church Rock I Mine has not

been in effect due to adjudi-cation, but that adjudication was settled

May 15, 1980 and a permit will soon be in effect.

)'7
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TABLE V

NEW MEXICO GROUND WATER STANDARDS

A - Standards for Human Health

Cons tituent Svmbo 1

Arsenic As
Barium Ba
Cadmium Cd

Chromium Cr
Cyanide CN

Fluoride F
Lead Pb

Mercury Hg (tota1)
Nitrate (as Nitrogen) N0^ as N

Selenium Se
Silver Ag
Uranlum U

Radiuu Ra-226 plus Ra-228

Constituent

Allowed Concentration

.1 r;.slt
1,0 ng/7
.01 rrllL
.05 r;rC/L
.z mg/ r

L .6 rrrc/l
.05 mg/1
.002 ne/I

10.0 r.g/l
.05 &clL
.05 nglL

5.0 mg/1
30.0 pCL/t

Allowed Concentration

250 mg/1
i.0 ng/L
i.0 ng/1
.2 mg/1
.005 mgl1

600 mc/l
1000 rrrzlT

10 mg/l
bet\reen 6 and 9

B - Other Standards for Domestic Water Supply

Ch loride
Copper
Ircn
Manganese
Phenols
Sulfate
Total Dissolved

SoIids
Zinc

Constituent

Alumi nuln
Boron
Cobalt
Mo 1y b denuro
Nickel

Symbo 1

t, I
Cu
Fe
Mn

LiJS

pI{

C - St.andarCs

Symbo 1

^1Ia

B

Co
Mo

Ni

for Irrigat,ion

Allowed Concentration

5 mg/1
.7 5 rr.g/1
.05 mg/1

1.0 ng/\
.2 ng/l
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TAI}LI VI - IIITTLUENT I,I}IITATIONS CUIDIiLINIiS

uluNruM, RADrUlt AND VANADIUI"I ORIS

FOIT IXISTINC SOURCIIf;

SUI]CATECOITY

[6s6G OII
Tillo 40--Prolection of Environmcnl

CHAPIER t--ENVI?ONMENTAI
. PP.OIECTION AGENCY

5U8CHAPIEI H_EF;I,UE}TI GUIDiUNES AND
5TAJ|0AtoS

ETTL 923-7J

PAR,T 440_ORE &TINING ANO DRESs.
ING POINI SOURCE CATEGOX.Y

Effluenl limilolionr Guidotiicr for

AGT}IgT:
Agensy.

Exirling 5ourccr

Eavironseental hotecllon

AgfIOll: flnal rule-
S[I!(IvLqn'Y: This rule proroulgates e[-
-Ouenl licrltr'.lon culdelhes Ior erlst .

Iog lacilltles engaged ln tbe mtnlng
q1d rnillfng oi base "nd precious
meLals, and l-ron, drrrrrinrrrn, lerroa.l. '
loy, uranlrrm, radiura, vanadiur:. and
mercur]' arf,d tlleniu.u' ores. The flnel
regrulation rmends an [nterig lLna-l
regula;ion wtrich u'as promulgeted on
Novembcr 6. 19?5 (10 IIR. 51?22), artrl
represenls the degree o( control
acl'rievable by the appUetlon of the
best pr:cLicable cotLrol technolog:y
curre.ntl]' ar aileble (5Hf). These
guidelines ere issued under the Feder-
al WeLe: Pollutiou Cont:-ol Act and
are intended to restric[ the discharge
of poIutants into ltre }.Iatlon's ralers.
EIEfiTIE D.lt-T* JuIy 11. 19?8.

,r0ERAL Ri.t5lrt. voL 4J, HO. lll_iug33Ay, JuLy ll. l97S

Subpcrl E-Uronium, Rodiunr ond
Vonodium Ores Subcolegory

$ 4-10.50 Applicalrility; de,scription of the
uraniurn, radiunr und vanadiutn ores
subcategory.

The provisior)s of thls subpxrf are
applicable to cllscharges lrom (a)
nrlncs, either open-l;it or undcrgroutrcl,
from rvhlc)r urlrnlunl. radlunr and vo-
nadlunr ore arc produced; and (b) mills
using lhe acid le&ch, alkaline leaclr, or
comblned acid and alkallne leach proc-
ess f or the exiraction of uranlum,
radium and vanadium, Ouly vanadium
by-product, productlon fronr uranlunr
ores is covercd undcr lhls subpar[.

$ I 10.51 [I(cservcd]

$ I10.52 Effluent lirnitrtions grrldelincs
representing the dt'grce of cfflucnt re.
ductiorr .rttirinable by thc applicrtion of
tlre bcst practicublc control tcchnology
currently available.

(a) Subjccl to the l>rovislons of Sub-
part }I-Gcneral Provisions and Defl-
niilons, the following Iimltxtlons es-
tal:llsh tlie concentratlon of pollutants
controlled by tt'ris sec[ion wttich may
be discharged by a point source efter
applicatlon of ilie best practlcablo ccn-
trol teci)nology currr'ntl, availablc:

(1) Tirc concentretion of pollutants
clisclr argecl in rnitre dralnage lrom
mines, either open-pit or undet'ground,
frorn rvhiclr uraniunr, r:rdium and va-

nadlum orcs are produced excludlns
mlnes uslng in-sllu Ieach methods
shall not excecd:

D^f flucnl llmlto,tlons

Efn[ent Mflylmurn Ior Aycrrrgc of dally
charactcrlstlc nny I day valucs for 30

consqcutlr.c drys
rhrll not
cxceed-

Milllgrrnls pcr lltcr

1'SS......................
cop,..,..............,..
2n.,................,......
nr-216'

30
200

1.0

10
100

0.5

l..J
\o

(rtissolYed).,..... t0 3
Ila22d. (toral)..,. 30 10
IJ..,........................ 4 2
pIt.....,...,..,........,., lVlthln thc ronge 0.0 to 9.0

'Vrluct ln plcocurlcs pcr lltcr (pcl/l).
(2) The concentratlon.s of pollutants

dlscharged frorn rnills uslng lhc ircid
leach, alka)lne leach or cornbined acicl
ancl alkaline leach process for tire ex-
Crftction of uranlum, rarlium and vana-
dlum lncluding nrlll-mine fruciltlics nnd
ruines using in-siL[i lcach rnethods
shall not exceed:

Ef,luenl llnrltrLlons

'Elnuent,
charf,ct(.rlstlc

Avcrxf,c of drily
Mrxlnrurn lor valucs lor l0

6!ly I day cosccutlre days
s)ral) n0t
ercee.d-

Illlligrarro prr llter

20
500

As......................... 1.0 .5
2n......................... 1.0 .5
P,a?!6'(dlssolved) 10 3
na2:6'(total)...,, 30 l0
Nu3..................... --............-.-........, 100
plI ......-.....*........, Wlthln thc rrngt 6.0 to 0.0

'Valucs ln plcocurlcs per llrer (rcl/l).

\,
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II. DATA COLLECTION

SA}IPLE COLLECTION AND PRESERVATION

In the fa11 of L977, 1978, and L979 every accessible uranium mine

undergoing dewatering and every active uranium mi11 was visited and

samples were collected. The location of each sample collection point

will be indicated in discussion of the data. At each sampling loca-

tion, samples were collected into at least three nerr polyethylene

quart bottles and one new polyethylene gal1on bottle. Each bottle and

1id was carefully rinsed with the liquid to be sampled before the con-

tainer was fi1led. At the time of sampling, date of sampling, loca-

tion of sampling point, liquid temperature, and electrj"cal conductiv-

ity was recorded on each set of bottles,

Except as will be noted for one set of baseline samples, none of the

liquids was filtered. To stabillze the samples, 20 ml of nitric acid

\,ras added to the gallon bottle for gross alpha and radiun-226 analy-

ses. One of the quart bottles had 2 m1 of sulfuric acid added, and

this sample was used for nitrate plus nltrite and ammonia analyses.

Another guart bottle had 5 ml of nitric acid added for the samples

analyzed for total arsenic, barium, cadmium, lead, molybdenum, sete-

nium, uranium, vanadium, zinc and aluminum. Fina1ly, the sarnple in

the untreated quarE bot.tle was analyzed for chloride, poE,assium, magne-

sium, bicarbonate, calci.um, sodium, and sulfate. In additj.on conduc-

tivity, pH, total nonfilterable residue (suspended solid,s) and totaL

filterable residue (dissolved so11ds) were obtained from the untreated
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quart samPle. These proceciures were all in accordance with Standard

i"fethods for the Examination of I{ater and Wastewater, latest edition,

Amer j-can Pub 1ic Health Associatl-on, anC Methods f or Chernical Analvs:-s

of Water and Wastes, Analytical Quality Laboratorv, EPA.

D SAMPLE ANALYSIS

The samples were analyzed by the New Mexico Scientifie Laboratory

Division (SLD) of the l{ea1th and Environmental Department located in

Albuquerque, New Mexico except for the 1978 and L979 gross alpha and

radiurn analyses which were done by Eberline Laboratory in Albuquerque.

Table VII and Table VIII indicate the techniques used.

3l
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Table VII

ANALYTICAL TECI{NIQUES USED BY STATE LABORATORY (SLD)

Data

TSS

TDS

cond

pIl

A5

Ba

Se

Mo

NH^-N
J

Na

C1

SO,4

Ca

K

HCo. /CO"JJ
fs _

No" /No"-N)L

Mg

Pb

V

Za

AI

U

Technique

gravimetric (used filter minus new filter)
evaporation plus gravimetric
cond. meter plus temperature correction
pll meter

atomic absorption spectrophotometric (AA)

with nickel-nitrate addition
AA

AA with nickel-nitrate addition
AA

colorimetric-Technicon Autoanalyz er
f lame emission spectrophotometric

colorime t ric-Technicon Aut oanalyz er

co 1or imetric-Te chnicon Auto analy zer

EDTA titration
f lame emission spectrophotometric

potentiometrie titration
AA

coloriuetric-Technicon Autoanalyzer (cadmium reduction)
EDTA titration
AA

AA

AA

fluorescence, sodiun fusion
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Table VIII

ANALYTICAL TECI{NIQIJES USED BY EBERLINE

Data Technique

Ra-226 radon emanation

gross-alpha evaporation and alpha count

with correction for absorption
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III. DATA PRESENTATION

A brief descrlptive narrative will accornpany each set of data. l,lost infor-

mation in the narrative, including the construction status of facilities

and whether or not they were in operation, is based on observations by EID

personnel during each sampling visit, and some is from EID and Energy and

Mj-nerals Department fi1es. Specific informati-on on quantities of barium

chloride being added, water discharge rates, shaft depths, backfilling

statu$ and mine water recirculation status, rdas obtained verbally from

company officials. Data will be given by mining area for the following:

Active nines (those producing uranj-um ore in commercial quantities)

undergoing dewatering. After water treatment many of these facilities

have a final surface discharge to a watercourse. In addition to

samples of the final discharge, some untreated raw mine water samples

and samples from final settling ponds will be included.

Mines under development discharging !{ater from development activites,

each of which has a surface discharge to a watercourse. Data for

samples of the discharge effluent collected each year and in some

cases (L979) the untreated water will be given.

Base line ground r"rater sampi.es. Data on ground water quality obtained

from samples collected from we1ls conpleted into the ore zone at areas

not undergoing development or mining at the time of sampling will be

included.

A

B.
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D. Mi11s. Liquid samples were

se1f, from sumps collecting

decant ponds. No New Mexico

to a watercourse.

taken either from the tailings pond it-

tailings water, or from tailings liquor

mill has an intentional surface discharge

ACTIVE MINES

Church Rock Area (See Figure 2)

Kerr-McGee Corporation Church Rock I & I East Mines

At the Kerr-McGee Church Rock mine there are two shafts of which

IE (I East) has just recently been completed. The two shafts are

connected underground, and water produced from IE flows to a

central sunp located in the original shaft for pumping to the

surface. Production from the Westv/ater Canyon Member of the

Morrison Forraation began in L977. In L977 water inflow was

approximately 3200 8pm, in 1978 3750 gpm, and in L979 3800 gpm.

The water, pumped from the mine at approximately 28oC, first has

a flocculant added as it enters the first of several settling

ponds (four in L977, three in 1979). Before the water enters the

second to last pond barium chloride j-s added for radium precipi-

tation. In L977 approxirnately 25 mg of BaCI, Per liter of mine

water rras added, while in 1979 approximately 2l mg of BaCI, per

liter \ras added. After the BaC1, addition the water is calcu-

lated to be retained for approxiinately 70 hours before discharge

into Pipeline Arroyo (a tributary of the Rio Puerco of the iiest).
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Table IX lists the data for samples obtained at this mine, Data

labeled "outfa11" were collected just as the water entered the

outfall pipe to the arroyo. Data labeled ttraw mine waterrr were

collected at the point where l^7ater pumped from the mine was dis-

charged to the first pond.

The mine is not undergoing backfill or nr-ine water recirculation

at the present time, and has not in the past.

United Nuclear Corporati-on Northeast Church Rock Mine

The United Nuclear NE Church Rock mine has been produeing from

host rock in the I.Iestwater Canyon Member through two shafts since

1969. There are sumps at two leve1s in the mine. Inflow Ln L977

rras approximately 1300 gpm, in 1978 approximately L250 Bpm, and

in L979 approximately 1200 gpro. The discharge water first has a

flocculant added with the water as it enters the first of several

initial settling ponds. UNC reports that approximately 450-800

pounds per day (52-55 mg BaClr/ liter water) of barium chloride is

added before the r.iater enters the f inal set of settling ponds.

During the 1979 visit UNC reported that acid was being added as

the water entered one of the ponds in order to lower the pH of

the mine \.rater f rom a ndne discharge value of. 9-9.5 ,

After the settling ponds the water is sent to a central sump.

The r.Tater is then purnped to an ion exehange facility where

uranium is recovered in two four foot resin beds in series aaci

Jb
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cond umhos
PHI
As mC/1
Ba ng/L
Se rrrg/L
llo mg/ 1
NH., mg/ 1
Na" mg/1
Cl mg/I
S0, mg/1
Ca- rrr1/l
K mg/I
Ra-226 pci/1
Ra-228 pCi/1
U ng/L
Po-210 pCi/1
gross x pCLIL

bicarbonate mg/1
Cd rrrg/L
Pb n.C/L
nitrate + nitrite
V mg/l
Za mg/1
A1 mg/l
Mg ng/t

10124177

0utf a1 1

25.4
363
589

8. s9
<.005

2.t3
.03

.024
'LI O

9.3
60.6

89!5
0!2
1.0

15 !5

mc/ I

Kerr McGee

Table IX

Church Rock I and IE Mine

TSS rr.cll
TDS rr.g/1

<1.0
4t2
776

NA

.009*
,Q*

.02Lx

.463*
.07

133.4
26.3

126.8
l_5.2
9.75
)+ )

.165*

400 !40

220.I
.0015 *
.005*

. Jt+

.01*
.005*

2.0
391
681

8.s8
.022
.435
.040
.6L2

.05
12L.9
L2.0

120.5
16. 8
L.L7

I .3i.4

1. 140

I 200t100

240.7
.001
.005
.t7

.010

.250

.250
7.7

tLlL3lTB

0utfa11

LL /01 /79

0utf a1 1

LLl0LlTe

R.aw Mine irlater

250180

I 100r100

* Not acidified

3l
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further radium is removed in another four foot bed. The uranium

is strlpped from the resin with an ammonium sulfate solution.

Pregnant solution is piped to the nearby uril1 for uranium recov-

ery. UNC states that spent resin from the radium removal circuit

will be disposed of in the tailings pile or a similarly suitable

area.

Most of the treated rn-ine water is used as process water in the

nearby UNC Church Rock uranium mi11. Excess water is discharged

into Plpeline Arroyo, a tributary of the Rio Puerco of the l.lest.

In early 1979 UNC began backfilling with tailings sands at their

mine, with use of only selected coarse sands recently being

required by the State. Backfilling was undervay at this mine

durlng the EID visit of Lll0l179. During a subsequent EID visit

on 3/5180, backfilling was not taking place and had not taken

place since 2/2918A. Sanples taken on 315/80 were analyzed for

all parameters at the New Mexlco Scientific Laboratory Division.

There have been no reported mj.ne \"/ater recirculation operations

at this mine.

Data for samples collected at the point

the arroyo (outfal1) are shom in Table

data for a sample collected at Pond

settling ponds.

\"rater discharge into

as well as one set of

one of the initial

of

#)
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United l{uclear

Table X

Northeast Church Rock Mine

L0/24177
0utfall

No Back-
filling

NA
383
681

8.82
z .005

.88
.094

z .01
.036

144.9
)l! ,

61 .2

ng/t

Lrl13/78
0utf all

No Back-
filling

4.2
419
623

2.005
.381
.07 4
.065
.r9

149.5
25.4

L07 .6
8.0

1 .56
229.6

<.001
<.005

.46
.030

z. .001

2 .0!.t

t,32
900 t60

n

587
923

7 .66
<.005

.053
<.010

t.25
1 |rl! q

20.4
361.5

27 .6
L.56
J Z.O

<.00 i
<.005

.34
<.010
I .250
a.250

1.26
650 t80

4.5
453.
725.

< .005
.311
.082

.01

L47 .2
)A )

1)A 1

13.4
L.s6
256.

<.001
.<, .005

.024
1,250

sl6
282!18

lr.1
44L
102

< .005
.201

NQ'

.009

1/,O q

1a a
LL.L

108,6
r0.0
L .56

,(o .)

z nn'l
z- .005

<.0I
z-.250

38.9tl .3

18901100

LL/01/79 03/os/80 03los/80
0utfa11 0utfa11 Pond ll2

Backfilling No Back- No Back-
Underway filling f111ing

TSS rl-C/l
TDS mC/1
cond pmhos
pIl
As :rlg/L
Ba r;.1/l
Se t\g/L
Mo mC/I
NH" mg/1
Na- mC/1
Cl rr.gll
SOr, mg/1
Ca* rrLc/L
K mg/1
bicarbonate mg/1
Cd ng/\
Pb rrrgll
nitrate + nitrlte
V &ClL
Za mg/1
A1 rr,g/L

Ra-226 pci/1
Ra-228 pci/1
Po-210 pcL/l
u ne/l
gross c( pCi/l

I.9r.8
0!2

9.7!5.5
1.2

.8L!.24 3.89t0.15
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United Nuclear Corporati.on 01d Church Rock Mine

The 01d Church Rock mine \^/as first mined from 1960 until L962

(Lowe11 I{i1pert, Geological Survey Professional Paper 503). The

host rock includes the Westwater Canyon Member of the i'lorrison

Formation. It was reentered by United l{uelear ia L979. Because

the 900 feet deep mine was completely flooded (depth to water in

the shaft was approximately 400 feet), it was necessary to de-

\{ater the mine. Water levels ln the mine have historically

declined since UNCts Northeast Church Rock rnine has been in

operati.on (figure 13). The inflow of water has been less than

expected. At the time of the 1979 sampling the initial water

fil1lng the mlne had been removed, and approximately 160 gpm was

being pumped frora the mine sump on an irregular basis.

The water is placed in a series of settllng ponds, No barium

chloride treatnent is used. An ion exchange facility has been

located at the minel however because of the 1ow water inflow rate

it is rarely used. At the time of the November 1979 visit there

was no water being dlscharged from the ponds and the water sample

rras obtained fron the last pond. trvtren there is a surf ace dis-

charge it will be to Pipeline Arroyo, t.ributary of the Rio Puerco

of the l{est.

The data obtained from the pond sample are given in Table XI.
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Figure 13- IJater Levels in
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Tabie XI

United NucLear OiC Church Rock }line

(last set!1ing ponC)

l.
.r. b5 mg/ r
TDS rr-glL
cond umhos
pH
Ae -o/1
,3a mg/ r
Se mgll
Mo mC/1
NH^ me/1
Na- r,llL
Cl mg/l
S0, ms/1
ua mg/ r
K mgll
bicarbonate nC/l
Cd mC/l
nitrate + nitrite
Mg mC/1
V ng/1
Zn mC/l
Al nClL
Ph -o/lrrr6/ -

gro". 4 pci/1
Ra-226 pCi/1
-- I .u mg/l

LLl0LlTe

t75
899

r589
8.66

<.005
'944
,429

2.010
i1

315.1
I9 .4

lr\l! 7

20.0
I Ua

5//..1
<.001

mcll ,02
a5

.095
/ ')<6+ .aJw

J.LI

<..005

5 300 13 00
l, aa1 2
1. LLL. J

lI.4

q/.
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Smith Lake Area (See Figure 2)

Gulf Mineral Resources Corporation,r'lariano Lake Mine

Presently the only uline in active production in the Smith Lake

area which requires dewatering is Gulf's Mariano Lake mine. De-

watering rates at this mine increased frorr- 47-58 gp* in L977

(when the mine was beginning i-ts production which is from the

Poison Canyon Sandstone) to 250 gpm in I978, and then decreased

to approximately 200 gpm ia L979,

The water, pumped from the mine at 13oC, is flrst discharged to a

sma11, double settling pond (one section can be cleaned while the

other is in use). The water then flows through three 20 miI PVC

lined lagoons (two of 450 ft x 400 ft x 5 ft each and one of 400

ft x 500 ft x 5 ft).

In L977 there was no discharge to a vratercourse and in 1978 and

L979 discharges to a watercourse were irregular and !/ere not

taking place during the EID visit. Each year a water sample was

taken from the last lagoon. The raw mine water \,7as collected at

the initial sump area. A11 data are shown in Table XII.

L978 a barium chloricie treatment system qras installed between

lagoons. Treatment in 1979 consisted of 35 mg of BaCl, added

liter of mine lrater.

In

the

per
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Table XII

Gulf llariano Lake Mine

TSS rr.g/L
TDS mgll
cond pmtros
pH
As mg/l
Ba r;CIL
Se rog/1
Mo rigll
NHq mC/1
Na- mg/1
Cl rr.Cll
SO,. mC/ 1

Ca* rrtgll
K mg/I
bicarbonate mg/1
Cd mg/1
nitrate + nitrite
Mg mg/1
v rl'gll
Zt mC/l
A1 mC/1
Pb $g/L

161
I t67
l4 16

7,10
NA
NA

NA

NA

.16
18.4
21.6

683.0
112.0
5.46

139 .5
\14
Lld

)?
1)) O

NA

NA
NA

I\A

I l00rl00
34t10

,)

)-0

Eross '(
Ra-226
R.a-228
Pb-2 i0
U mC/1

pcLlt
pcLl I
PCLIL
pCLl L

.1r.1
0!2
0!2
.18

LA l2s /77

Settling Pond

NA

1643
1964
7,77

< .005
NA

.002
.05

.032
48.3
)J.)

r045.0

LL lL5 178

Setting Pond

)o
1071
r432

<.005
. 183
.047
. 913
.I0

25,3
r10 I
LLr.L

564.3
203.0
4.29
85.4
.00 5

.02

< .0I0

<.005

10001100
.14r.08

2.54

LL/05l7g+

Settling Pond

2.0
1238
I 534
7 .87

<.005
.17 2

.015

.4 80
.15

27 ,6
97

659.5
22t.6
4.68
77.2

<.001
< .01

52.3
<.010
<.250
< .250
<.005

8001100
.10!,03

1. 51

LL lO5 /7 gL

Raw Mine l{ater

+

1

Included IX + Ba treatment

Water discharge directly fron the nine

Company data
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In L979 an ion exchange facility for uranium recovery began

operation. According to GuIf uranium concentration at the inlet

to the IX averages 5-6 mg/l. The IX utilizes a pressure system.

The uranium is stripped from the resin using sodium chloride and

the pregnant solution is sent to Kerr-McGeers rui11 at Ambrosia

Lake. The precipitated radium containing sludge will go to some

milL's tailings pile when the mine closes (probably i98l-1982).

The later water data may show some influence

Dakota as a small breakthrough into the Dakota

during pi11ar robbing.

of

may

the overlying

have occurred

There had been no backfilling and no mine water recirculation in

this ruine when the samples were taken. When there is a surface

discharge from the ponds, it enters an unnamed arroyo which is

tributary to the Rio Puerco of the West.

Ambrosia Lake Area (See Figure 3)

Specific determination of water quality at each separate mine in the

western and central sections of the Ambrosia Lake area is in some

cases not possible because of the int.ermingling of several mj-ne dis-

charges t,ogether. Sampling was therefore conducted at each treatment

facility.
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Uni"ed Nuclear - Homestake Partners Mines

'vJater quality of the discharge into the Arroyo del Puerto from

the ion exchange plant operated by United-Nuclear Homestake

Partners as well as quality of the water entering the IX p1ant,

is shown in Table XIII, The water initially is pumped from some

UN-HP western Anbrosia Lake rnines. At each mine the \rater is

discharged into a settling pond at the mine site. Decant from

these ponds then goes to recently constructed holding ponds

Located near the ion exchange facility.

The water from the ho1<iing ponds, eontaining approximately 20-30

mg/1 of uranium, enters the ion exchange plant where the uranium

is removed in resin beds. Sodium chloride is used to strip the

resin when it becomes loaded. The pregnant solution is sent to

the UN-HP mill at Milan for recovery of the uranium.

In L979, 1800-1900 gpm was being run through the IX f acilit_v.

Approximately 1600 gpm was then sent back to some of the nines

and sprayed into previously mined areas in order that the water

could leach uranium remaining in these areas. Since the mines

were also having some net inflow of water from the tr{estwater

Member of the Morrison Formation (which is the host rock for the

uranium) it was necessary to discharge approximately 190 gpm into

the arroyo. The rest of the inflow wat.er is lost through evapor-

ation etc.
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Tab 1e XiII

United liuclear - Homestake Partners IX

l1
\\ ro / Irrr6/ -

TDS mC/1
cond pmhos
nll I
r..
Ac -oll
Ba mC/1
So -o / l'''5/ -
Mo r.glL
liHl (totaL) mg/1
-- JNa mg/ I
al ^-/1urSi r
cn -o/l
ua mgi, I
K mg/l
bicarbonate mg/1
Cd rl.ClL
nitrate + nitrite
\{o - o / l-.6llro/4

V mg/1
7a -o/lLrr6/ -

AI -o/1
Pb mC/l

gross d- pCi/1
Ra-226 pCi/1
Ra-228 pci/1
Pb-210 pci/1
TT mo/]v rLrb/ -

L0 126 177
In Arrc.vo

1111,L ) L'

190 6
R 1L

.UII
.17

.4C7

.tl
207

675.0

LLlL6l78
0utfa11 to.

arroyo

1' t.IJ.+

16 89
1/, \A

)n)

.J5J
)AA

.47
250.7
L.ao )
450.7
178.4
LL.7

180.8
<.001

1 )o

. 160
))n

,009

95 0 r90
q /J,+ )

? oq

LL/06179
Outfal1 to

arroyo

6

i695
))aA
7 '<
.v zo
.17 3

L .047
r.33i

1/,Q a

o? 1 A

76.8
L2.L

140.5
< .001

2.09
106
l Qq

<_ )\o
<.250
4.005

2 l0=30
, <+ Q

? L.)

1 1 /fr6 /1a
IX Feed

4.7 lL .2
0t2

L6!7
IO

6
1700
?1i?
6 L,\

.026
,I R?

1 1))
L. JJ L

41
a?n n

I01.2
948.7

QA 19U. -l. no

I60.4
1 

^a1. VV I

3.00
'1 

'f 
o

L_ I . )

.260
1. ?io
z ?qn
/ 

^.n,A<\ t VVJ

1900ti00
t 30 r40

20. 0

P.eceived from mines
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Before discharge to the arroyo the water from the IX is treated

wlth BaCl, and undergoes settling in order to remove Ra-226. In

1977 BaCL2 rras being added as a "pilotrr operation, By 1979 l0 to

15 mg of BaCl, and 3 to 4 rog of flocculant (to promote settling)

was added per liter of discharge water.

Samples of the final discharge to the arroyo were taken in the

arroyo in 1977, and at the point of discharge to the arroyo in

1978 and L979. The last colunn of Table XIII indicates data for

the sample taken at the IX feed where the rdater was coming from

the holding pond before the water entered lhe IX.

Company officials have indicated that about 15 years ago smal1

amounts of blowsand ware backfilled into Section 23 & 25 mines.

In addition there has been limited use of barren mine waste which

has been pushed into mined out areas.

Kerr-McGee Corporation Western and Central Ambrosia Lake Xines

In the \.{estern and central sections of Arnbrosia Lake' according

to corupany officials elater is pumped from Kerr-McGeers Section

22, 33, 24, L7, 19, 30 and 301^l nrines (which have their host rock

in the tr{estwater Canyon member), into settling ponds at the indi-

vidual mines. Part of the decant vrater frorn the mine settling

ponds (approximately 500 gpm) is recirculated to the Section 17,

22 and 33 mi.nes to leach additional uranium which has been oxi-

dized and hence rendered generally solub1e. The rest of the de-

l+o
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Kerr-McGes lrreg t ero

TSS mg/t
TDS mC/ 1

cond Trmhos
pH
As rlgll
Ba rr.gl \
Se r.1ll
Yn -o/lrs6/ r

NH, n1ll
J_Na mg/ 1

C1 mgi 1

--t- f ^ a_TTi

anC Central Arncrcsia Lake Mines

(TX :1' Mi 1 'l \

10/)6/77
Outf al1

))
I 606
2195
8.0
nt?
.66

.036
7q

.014
271.4
RR 1

837.2

Ltlt6l78
WULIdII

<'t n

L7 02
2 310

.047
111
'l o6

.896
o1

273.7
91 .0

on1 ?

1(n o

o 7q.

i89.3

.12

.036
< .100

< .005

;8017 0
,t, A+ a

2.44

Sna -o/l
?; ^- /1ttl6/ L

I n- / Ir\ [16/ I

bi-carbonate mg/1
Cd rrrCll
nitrate nitrite mg/t
l{o ^o /1.-6 rr.6/ -
fl Ia! mg/ i.
/n fiol Irrrb/ r

c] ^d/1\L6t L

Pb mg/l

gross o( pCLl I
Ra-226 pcill
Ra-228 pCi/1
Pb-210 pCill
u *g/t

4.Jt.l
0t2

l4 t5
)A
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cant \rater from the mine settling ponds (approximately 2500 gpm

in L97 r', I978, and L979) is sent to an j-on exchange facillty

located at the Kerr-McGee mil1 site, Mining of ore occurs in all

mines except Section 22 and 33, whi-ch are undergoing mine water

recirculation on1y. Once the water ls run through the ion ex-

ehange for uranium recovery, it goes to the rni11 make-up pond.

llost of this water is used in the mi1l and is disposed of with

the mi11 tailings. Any excess water not sent to the mi11 is

treated with BaC1, and discharged via an outfall to the Arroyo

de1 Puerto. Since there lvas no discharge at the time of sampling

in 1979, only data for L977 and 1978 are given for this discharge

in Table XIV.

Company officials have stated that at one time or another in the

past Section 22, 30 and 30W mines have received backfill. They

were not receiving backfill during 1977, 1978, and 1979 however,

Uniteii liuclear Corporation Central Ambrosia Lake Mines

UNC's Westtrater Canyon Member host rock mines in the central

section of Anbrosia Lake (Ann Lee, Section 27 and Sandstone

mines) are all undergoing recirculation of mine water to pick up

soluble uranj-um. The discharges pumped from the three mines are

collected together in a pond near the ion exehange facility,

which is located at the old Phillips urill site. Water from this

pond is run through the ion exchange facility (500 to 600 gpm in

L979) and then most of it is recirculated to the mines to leach
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Tab l-e XV

UaiteC )luc l-ear Corporation

Amarosia Lake

IX

lai>> mg/ r
l1rub m8/ r

cond umhos
pH

ir ng/t
R: -o /1qrD/ -

\e mo/ I.LLO/ 
-

Mn ^o /1tt:bt -

NH^ ms/l
),tar ,EU r
CI mC/l
S0, ne/l

!e,
l.

uLE/ r
v

bicarbonate rr'gll

ngl 1

mg/ I
mg/ 1

mg/ 1

mg/ 1

pcLlL
pCL/L
pu]./ r
pcL/ t
mg/ t

L0 121 l7l
0utfaI1 to

Arroyo

l.l
I 852
2557
8.08

z ons

.27
. cu9

3.20
.0t5

I 
^a 

6
lLl.Q

i08.1
l0 60

LL l17 178
Las t Pond

4 1.0
r903
/_14 L

<.005
.0 r'4
.L7l'I Or /,

0
L,)O q

q7 5

ltt5
I.IR R

Q 10

))7 1

z- OOl

.ll

< .010
.-. I 00

2.005

57 0!7 0

65rl

) )"

L). lA7 l7 9

Last Pond

)a)
144 L

3288
R'I ?

nnq
<.. t 00

3.06
II\

51c.5
laQ 

''I .70 Q

193.6
o 7q

174.0
<.001
< .01

< .0i0
I .250
<.250
< .005

360160
l9t6

l.3l

frol I

ni*-race nitrite r-gll

v
Zo
-1r
Pb

gross o(
Ra-',lo
Ra-228
Pb-210
U

29!L
0!2

L7 !6
,32
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more uranium, and the rest discharged on the surface. There is

no BaC1, treatment.

In 1977 a Cischarge observed to be taking place to an arroyo near

the ion exchange facillty was sampled. However several new ponds

to contain IX discharge water have been built since then. By

1979 there was only a very intermit.tent discharge to the ponds as

almost all water was being sent back to the mines. In 1978 and

L979 the sauple was obtained in the last IX discharge pond.

These data are all shown in Table XV.

The uraniuu is stripped from the loaded resin at the IX and the

pregnant solution sent to the UN-IiP m111 near Milan.

There has been no backfilling of these three mines with tailings

in the past five years, but it is believed that such backfilling

roay have been practiced in earlier years.

Kerr-McGee Corporation Section 35 and 36 Mines

llhile UNCrs mines discribed above presently have very little net

dlscharge, Kee-McGeers Section 35 and Section 36 mines, comPleted

ln the Westwater Canyon l{ember, have each averaged discharges of

about I300-1600 gpm 1977-1979. During one short period discharge

from section 35 was greatly in excess of this due to a break

through into the overlying Dakota Sandstone. I{owever in a 1979

q,
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underground tour of the mine this flow was noted to have been

reduced to a smal1 inflow.

Mi11 tailings sand froru Kerr-McGeers rdl1 has been used for some

time for backfill in both 35 and 36. The ore bodies are thick

and mining occurs on several 1eve1s. Backfilling allows pillars

to be pu11ed while maintaining ground control. The sands are

stored near the mine, lifted to the top of a large raixing box

containing baffles, mixed with mine water, and the outfloer slurry

from the box is then carried by steel pipe j-nto the suitably

bulkheaded section to be backfilled. The water drains from the

sands leaving a stable fill behind. It is reported that mine

backf il1 lowers the nat.ural mine \rater pH about .5-1 units f or

mine discharge water during backfill operatlons.

The discharge from each mine is first sent to settling ponds.

After the solids have settled, the water from Section 35 is sent

through an ion exchange facility, (loaded resin beads go to the

Kerr-McGee nill IX for resin stripping - the pregnant solution

from stripping enters the Kerr-McGee mi1l clarifier.) Then the

IX discharge and the Section 36 discharge are collectively

treated with BaCl, (approximately 8 mg BaCl, per liter of water)

and sent through two ponds before discharge. Algae growth is

encouraged in the ponds in order to remove radlum. The discharge

raceway from the last pond was the sampling point for the data

given in the first three columns in Table XVI. To indieate

treatment effectiveness, the last column presents the data for a
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Table XVI

Kerr-McGee Section 35 IX discharge and Sec 36

TSS ncll
TDS mg/1
cond pmhos
Pli
As mg/l
Ba rng/1
Se rDC/1
Ilo rnC/1
NH. mC/1
lla' mC/1
ci mc/I
S0,. nC/L
Ca* mc/1
K *g/1
bicarbonate mg/1
Cd mC/l
nitrate + nitrite
Mg mg/l
v ne/L
Zn rr,C/L
Al Bg/1
Pb ng/1

r0 /26 /77
Sec 35 & 36

0utfa1 I

i.08
123 I
18r3
8. 14

4.005
NA

.027
.62
.03

2L7 .4
16,7
705

LL l16 178
Sec 35 & 35

Outfa1 1

Z1n
1247
t7 99

z .005
.08

.05 9

1.047
nv

264.5
26.3

555.8
92.0
s.85

t40 .2
.008

.25

.025

< .005

270t40
2 1+,

L.2

LL 106 /7 e
Sec 35 & 36

0utf al,1

0
L242
L782
8.22
.007
.L26
.065
.s15

U

259.1
24.7

704.2
90.8
s.07

244.0
z ,001

.24
26,5

<.01
z .250
I .250
< .005

54!L4
1,4!.4

?o

rLl06/79
Section 35

Raw Mine l{ater

7r0
L323
181 9
7.4

.030

.145

.238
2.856

I .04
273.7
i6. I

738.0
92.4
6.63

259.1
.009
.84

28.6
. 133

z ?qn

9.s8
< .005

I100tl00
210160

s.66

gross d.
Ra-Z26
Ra-228
Pb-2 10
U mC/L

pcL/1
pci/1
pct/L
pci/1

2.3!.8
0t2

t415
l.I
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gross d-
Ra-226

pCi/1
pCi/1

Table XVII

Kerr-McGee 01d Backfill- Pond

rr /16 /7 8

1400r100
26!L

))
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raw rrr.ine water sample withdrawn at the inlet to the lnitial set-

tllng pond aE the Section 35 mlne. The ternperature of this rarc

mine wa ter eras 20 .3 
oC .

Prior to 1979 there was a pond associated with early sand-s1ime

separations for backfill located near Section 35. The radio-

logical data for this pond, sampled in 1978, is shown in Table

XWI. Durlng 1979 Kerr-l{cGee reclaimed the pond area; it appears

that they have not only produced a gently contoured . area, but

also have reseeded the disturbed suiface.

Ranchers Exploration and Development Corupany Johnny M Mine

Eurther to the east of Section 36 1S the Johnny M aine of Ranchers

Exploratioo and Development Corp. The host rock j.s the Poisoo

Canyon Hember of the Morrison Formetion. Backftll using sands

from Kerr-McGeets mi11 with a technique sinllar to that used at

Kerr-McGeets Sectj.on 35 and Section 36 elnes began La, L977. Thls

uine is relatively young, and Ld 1977 when the first visit was

m:d€r treatment of the discharge was flocculant and batches of

BaCl^ addi.tion as the water entered the first of the two uoli.nedz

settllng ponds. Since then a facility for the BaCl, addition has

been built and 100 pounds per day or about 5.5 ng of BaCl, per

liter of inflorr \rater is added. In 1977 the discharge was 800

gpm; in.1978, 1000 gpm; and in L979, 1500 gpm. Water temperature

of the ruine water outflow was zLoC. Any treated mine water oot

taken by the Lee Ranch for irrigation use is piped to a dj-scharge

ditch which drains into the Rio San Mateo.
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Table XVIII

Ranchers-JohnnyMMine

TSS mC/1
TDS mg/1
cond pmhos
pH

As mg/1
Ba mC/l
Se mg/I
Mo mC/1
NH., rl.C/l
Na' ncll
Cl rrC/L
SOa mg/ 1

Ca' mg/1
-- l.K mg/r
bicarbonate mg/1
Cd $C/L
nitrate + nitrite
l'{o -o / l..6$ro/-

V rog/ I
Zo mC/l
Al mC/1
Pb mC/l

L0 /27 /77
Discharge

2.6
520
85s

8 .35
,011

NA

.008
)L

.115
101 .2

8.8
2L3.7

ncl I

,1 +1

0t2
33t5

.67

rL lt7 /78
Discharge

7.8
511
737

.0056
.3/+6
.061
.32s
.125

101.2
L0.2

204,5
55.2
3.9

237 .4
<.005

.56

.043
<.100

< .005

l5 00r1 00
200 tl 0

.76

LL/07 179
Discharge

8.0
574
784

7 .94
.017

r.67L
.043
.3 90
.03

101 .2
14. I

r83.7
55.8
3 .51

246.5
< .001

.38

.027
<.250

.645
<.005

700150
3.01.9

2 
'<

LL lC7 179
Raw Mine Water

I 088
753
756

7 .85
.044
)1'.)

.L28

.612
.36

101.2
8.53

r.88.5
51.6
3. 90

256,0

.36
ls.6

1. /r08
.4qn

17.8
,00I

1700r100gross a(
Ra-226
Ra-2 2 8

Pb-210
U mg/1

pu1/ r
pCLIL
pCL/1
pCi/1

5.09
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I

I

I

I

I

Samples of the discharge (tab1e XVIII), were taken at the dis-

charge from the last pond. The last column of Table XVIII

indicates raw mine water quallty ln order to show treatment

effectl-veness, There are no baffles or other mixlng devices in

the ponds at Johnny 11. There is considerable algae growth in the

second pond,

Poison Canvon Area (See Flgure 3)

There j.s a discharge in the Poison 'Canyon area (T13N R9W Sec 30)

from a pumped we1l. Thls discharge ls not associated with any

presently actj.ve mine. However the high gross alpha concentra-

tlon in a sanple collected in 1978 (Table XIX) would i.ndicate

that thls well may be completed into an abandoned uine working.

The Hope mine completed in the Todilto Limestone in Poison Canyoa

makes a very smal1 amount of water. This water ls reused in the

ruine for dri1l water, etc. The other active uines in the area

are dry,
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Table XIX

Poison Canyon Well Discharge

TSS ng/l
TDS mC/1
cond urnhos
pHt
As nC/L
Ba mg/l
Se r;.e/l
Mo rrrg/L
NH.r mC/ I
Na" nC/L
Cl rr.g/l
S04 uig/l
Ca ri.C/L
K urg/ 1

bicarbonate nC/l
Cd rrrg/l
nitrate nitrite ng/t
v 'nc/t
Za nC/L
Al mc/1
Pb m:C/l

gross d pCLIL
Ra-226 pci/L
11 mo /1v rub/ -

tr/16/78

0
1 460
2426

.011s
.07 4

.31 16
.015
.07

381.8
38.8

805. s
92.4
3. 5l

128.1
.0053
5.67
.047
.170

<.005

63017 0

1.21.1
L.27
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Laguna-Cebolleta Area (See Figure 4)

Anaconda Conpany P-10 l"line

The P-10 is an underground decline located near the Jackpile-

Paguate open pit mine operated by Anaconda Company. The host

rock is the Jackpile sandstone. Water from the mine 1s sent to

an unlined holding pond for use as dust control on rnlne roads,

etc. In L977 the di-scharge was 150 gpm, which declined to 104

gpm in L979. Samples collected ia L977 and 1978 were taken from

the holding pond (which \.ras in a dif f erent location in 1978).

Data obtained from these samples are shown in Table XX,

Sohio Western Mining Company JJ //1 l,tine

North of P-l0 but sti11 minlng from the Jackpile sandstone is

Sohio's JJ #1 mine. The dewatering rates are srna11: 30-40 gpm in

L977;25 gprn in L978; and 25 gpm in L979, The discharge is sent

to trro settling-storage ponds before being used in the nearby

nil1 grinding circuit. The samples (Tab1e XXI) were taken frou

the settling pond. Since the water is not discharged, no attempt

ls nade to induce extensive settling, and hence, as is seen in

the data, the suspended solids 1eve1 is quite high.

the t,ime the samples were taken backfill had not been started

the JJ #L, and there had been no mine water recirculation.

At

rt
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TSS ng/t
TDS rr.g/l
cond umhos
pHt
As nC/L
Ba mC/1
Se ri.g/L
Mo mC/1
NH., r.1/l
Na- mC/I
C1 mc/ 1

SOa nC/\
Ca' mC/1
K mg/l
bicarbonate ri.g/1
Cd nC/l
nitrate nitrite ,rlg/l
v ne/t
Zn nC/l
Pb nC/l

Table XX

Anaconda P-10 Mine

' 
rL /Ls /77t

holding pond

23
167 5
2394
8.4+
.005

.043

.545
,04

503.7
15.6

842.4

220!20
0!2

26!6
2.6

Lt/27 /782
holding pond

1852.5
812

151 7

.0 104
.100
.028
.7 40
.21

338.1
17 .2

375.2
15.6
5.85

44L.4
.00L2

1 .48
.880
.300
.017

2 700 t1 00
460 t1 0

4.79

gros s
Ra-226
Ra-2 2 8

Pb-2 1 0
U

X pcilr
pCi/ 1

pCi/1
pCi/1

mc/ 1

I

2

P-l0 pond, lower location

P-10 holding pond - rnoved up to higher location

6L
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As I,l.cl L

TSS mg/1
TDS r,lll
cond pmhos
oH

2563
952

L294

I ,021
. 150

<.005
t?a

2.51
, Alt L.

15 .0
209.1

on).w

7 .02
\1 AL\A

.003
L .47

1 2n
.LJW

?nn

.007

9000 t3 00
98tl
l1.l

Table XXI

Sohio JJ ill i'line

LL /27 178
settling pond

Lt /0817 9
settling Pond

6264
893

I 360
8.3
n7)

.251

.00 7

2.010
a1.9L

)oA 1

23
L) L . )

10. I
/, ,o

57i.0
.002

a1L.l

6.0
J.JJ

.47 4
135.0

.150

3 500 t1 00
310t90

JL.J

Ba mg/l
Se ngll

ELell
0lc/l
trle/l
trlg/ L

l"1o

NIl
Na
UI
SO,. mC/1
Ca* rr.cll
K mg/1
bicarbonate mg/1
Cd trrC/L
nitrate nitrite mg/1
Mg mC/l
rr ^^ l1Y u5/ r

Zn mC/1
AI trle/ 1
Ph -o/lrrrb/ -

gross /'- pCL/l
Ra-226 pCi/1
U mg/1
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United Nuclear Corp. St. Anthony Mine

Close to JJ ill and also mining in the Jackpile sandstone is UNC's

St. Anthony open pit mine and underground mine. In 1977 the pit

\ras uraking 30-50 gpm. This r"rater L'as pumped to a surge pond

which sometimes overflowed into the arroyo. The 1977 sample was

obtained at the overflow point (table XXII). In L978 a holding

pond was installed to hold the 1978 pit make of 20-30 gpm and the

L979 pit make of up to 20 Bpm, and eliminate the discharge into

the arroyo. The 1978 sample was obtained from the holding pond.

During the 1979 EID vislt no sample was taken of pit rrater be-

cause of extremely muddy road conditions.

The underground mine was under development in L977 and L978, and

\.ras placed into production in L979. Discharges were t L977 - 2-3

gptr, L978 - 25 Bpm, and 1979 - 20 gpm. Presently the mine water

goes to a series of holding ponds. The most recent samples were

obtained from the last of these ponds (tabte XXIII). Water frorn

all ponds (pit and shaft) is used for dust control, etc.
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Unlted Nuclear

Table XXII

Corporation St. Anthony Open Pit l'line

(sump r"rater from pit)

r55
TDS

rng/ t
ngl L

gross d. pci/L
Ra-226 pCL/1,
Ra-228 pcL/l
Pb-210 pcLlL
u De/L

l0 /261 r'7

r58
13 78
4549
8. i8
.005

.019

.018
"85

7? lt \
23.5

2L5l.L

I 80120
0!2

L7 !5
?q

LL /16 /7 8

165.6
2493
3998

<.005
.100

4.005
.0096

.35
641.7
20.1

2038. 3
168.4
5.07

284.7
< .001

2.25
.027
.020

z .005

21001200
90 !1

q ql

cond umhos
pHl
As rr.cl
Ba ne/
Se rr.e/
Ilo agl
NH" nC/
Na' fic/
CI rr.g/
S0r. rrl1/
Ca" r,c/
K ,g/
bicarbonat
Cd rrre/
nitrate ni
v ilg/
Za ng/
Pb n?,/

mc/ I
ne/ L

Erg/ I
mg/ t
rl.e/L
r'e/ t
ng/ t
mg/ 1
mg/ 1
rIig/ L

carbonate rng/ 1

mg/ 1
nitrite mc/1

mg/ 1

mg/ 1
mc/ L
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Table XXIII

United Nuclear Corp. St. Anthony Shaft (1ast pond)

TSS mg/1
TDS r.c/L
cond unhos
pHt
As nC/1
Ba nC/l
Se rr.C/L

Mo rc:g/L
NH, $C/L
Na- mc/I
Cl nC/l
S0., nC/L
Ca' rr.Cll
K mg/1
bicarbonate mg/1
Cd rrrC/l
nitrate nitrite mg/1
Mg mg/1
V ng/t
Zn $Lg/l
Al rr.g/t
Pb r,g/L

gross A pci/1
Ra-226 pCLIL
Ra-228 pcL/L
Pb-210 pCLlT
U r.g/L

*
under development

LL/zalte*

68. r5
t272
I 823

.0072
.100
.025
.7 92

o,
' 

JL

361.1
34.1

530.3
38.4
4.29

398.5
2.001

5.81

,14
. L L9

.0 r0

<.005

41001200
40 tl

I .0I

lL /08 /7 e

2Ll
887

L259
7.57
.008
.10

<.005
,547
.37

262.2
11 A

111 LLt 1.1

12.8
8. 19

4r9.5
z .001

I .69
5.0

1 .408
1 .250
1s. 9 90

.0I4

5 I 00 r300
450 ti 40

5.37
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B. MI}IES UNDER DEVELOP!,IENT

Crownpoint - Nose Rock Area (See Figure 2)

Phillips Uranium Corporation Nose Rock Mines

Phil- lips has a 1arge, deep (greater than 3000 f eet ) rn-ine cornp 1ex

of three shafts undergolng development into the Westwater Canyon

Member in the Nose Rock area. h L977 development had just begun

with two of the shaft collars in place and headframes being

installed. Dewatering we1ls were being drilled around the shaft

arear but there was not yet any discharge. By the fal1 of 1978

both of the shafts qrere down about 1000 feet and grouting of the

Hosta Tongue of the Polnt Lookout sandst.one was proceeding. The

dewatering wel1s which had been completed into the Point Lookout

were being deepened. One shaft was dewatering at approximately

85 gpm and the other at 60-120 gpm. The we11s dewatered at

200-700 gpm during the year, with 550-600 gpm being averaged in

late fa11.

By Novembet 2) L979 the 1812" producti-on shaft was down to 2057

feet below land surface, the smaller 16r vent shaft was down to

1545 feet and the collar and headframe were installed on shaft

it3. The dewatering we11s had been deepened to preceed progress

in the shafts with the shaft I and shaft 2 we11s non in the

Dakota, and the shaft 3 wells in the Point Lookout. About 300-500

gpm of water was bei-ng produced (total) fron the three shafts and

1800 gpm from the derratering wells.
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Phillips Nose

Table XXIV

Rock (under development)

TSS rr.g/l
TDS rrrC/L
cond pmhos
pti
As mg/t
Ba mC/l
Se rr.g/L
Mo r.g/l
NH" mC/1
Na' rr.C/l
Ct mC/l
SO,. rr.C/L
Ca* rr;glir
K mg/1
bicarbonate mg/1
Cd ag/l
nitrate nitrite mg/1
Mg rng/L
V nelL
Zn mg/1
Al mg/1
Pb mg/1

gross pCL/L
Ra-226 pCL/l
Pb pci/1
U rlg/L

1

ml-ne shaf t

2 snatt and dewatering we1ls

,l

Ll /14 l7 8'

8.6
t57 7

2355

z .005
.059

<.005
.0059
13.0

494.5
96. 8

67 8.L
26.8
? sl

357 .9
<..005

.17

.015

.005

.97 !.10

<.010

,|
lL/L4178'

10.48
L77L
2483

<.005
.048
. 103

.0027
53.5

524.4
53.3

834.7
15.6
6.24

108. 1

< .001
.64

.0 165
.100

< .005

1400 tl 00
\ )+ ')

<.0I0

a
LLl02l79'

54
1522
2423
9.37
.006

< .100
.005

<.010
.s9

529.0
138. 3

6L8.4
3.6

2.73
306. 9

<.001

214
.0105

< .250
3 .030

<.005

t5!9

<.005

67

4.075

4.075



Shaft water has always been discharged to settling ponds with

flocculant added to promote settling. No BaCl, treatment has

been necessary yet. The discharge from these ponds and the

discharge from the wel1s meet 1n a common discharge into Kin-me-

ni-oli Wash. Table XXIV indicates data obt,ained during the two

years in which there has been a discharge. In L979 only the

combined finaL discharge !7as sampled, while in 1978 a separate

sample was also taken of the shaft water after settling.

East Ambrosia Lake - West l,lt. Taylor Area (See Figure 3)

Gulf Mineral Resources Corporation Mt. Taylor Mlne

Gulf has a deep underground mine complex (presently two shafts)

undergoing development near San Mateo. The ore is at a depth of

3200 to 3300 feet, mainly in the upper Westwater Member, but with

some in the lower Westwater. By October L977 the 24t production

shaf t had reached a depth of 2300 f eet and the 14 r service llL

shaft a depth of 2600 feet. The shallow dewatering wel1s were no

longer punping. Deeper wells were puurping a total of approxi-

uately 1200 gpn and each shaft qras being dewatered at 450 gpm.

At this stage in development only t'"io lined (30 roil hypalon)

ponds 75'x L75' x I0'were being used as settling ponds for the

shaft water, and shaft and dewatering well discharges were going

into San Mateo Creek. Sarnples were taken of treated shaft water

at its outfall and of dewatering well water at its outfa1l.
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By the next fa11 in November L978, shaft ill was down to 3,I00

feet and shaft ilz was at 3,130 feet (top of the l{estwater).

Total production fron dewatering we11s rTas 97O to 1020 gpm and

the two shafts were making a total of approximatelv 4000 gpm,

with about half of this coming from each shaft. Additional

settling ponds had been installed, and the discharge point had

been relocated to San Lucas Canyon, a tributary of the Rio Puerco

of the East. Saroples were taken of the combined discharge at the

outfall pipe.

By the fa1l of L979 the iii shaft had been complered into the ore

zorte, and an experi-mental mining program had been completed.

Ground conditions !{ere found to be good. The il2 shaft (produc-

tion) was down to 3200 feet below land surface with a target. of

3370 feet. It is possible that two more shafts may be construct-

ed but these had not yet been started. Dewatering we11s were no

longer in use and the rnj.ne shaf t,s were being dewatered at a total

net inflow of 4000 gpn (pumping rate was 5200 gpm because mine

\tater was being reused for dri11 water, pump glanC water etc.).

At the time of the November 1979 visit, an ion exchange plant for

uranium removal lsas under construction. Barium chloride and

flocculant were being added for suspended solids and radium

renoval, and acid was being added to bring down the pH. In

November L979,35 mg of BaCl, was being added per liter of rnine

water. (This rate was subsequently reduceci to an average of. 26.4

mg/1 by March 1980). The raw mj-ne \.rater was being pumped from the

shafts at a temperature of 36oC. Samples were taken of t.reated
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effluent at the outfall pipe and of raw mine \,rater where it

entered the first settling pond.

Data for all three years sampling are found in Table XXV.

By April 1980 both shafts had been completed. Work was 1n pro-

Bress on station completion and installing the necessary equip-

nent for hoisting waste and ore. A minimum amount of drifting

was taking p1ace.

East Mount Taylor - Rio Puerco Area (See Figure 4)

Bokun Resources Corp. Marquez Mine

To the east of the Gulf Mt. Taylor mi-ne, in the eastern environs

of Mt. Taylor, Bokura Resources Corp. has had a mlne under de-

velopment at Marquez. Again the target host rock is the l{est-

water Canyon Member (about 1985 feet below land surface). 0n

November 15, 1977 the 14 foot inside diaaeter shaft had reached a

depth of 1458 feet. No dewatering wel1s had been dri11ed. A11

dlscharge (70-80 gpm) was therefore from the shaft. The dis-

charge entered ponds with the overflow going into the adjacent

stream bed of the Rio Marquez, a tributary of the Rio Puerco of

the East.

During the faI1 visit of L978 it was found that shaft sinking

operations had been discontinued at L795 feet, because of the
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Table XXV

Gulf Mt. Tay 1or Mine (under development)

rol27 /77r

TSS nC/L
TDS mg/L
cond pr*ros
pH
As rr.g/L
Ba mgll
Se rng/1
Mo mg/l
NHr $Cll
Na" ng/L
Cl ng/l
S0r. rr1/L
Ca' rr'C/t
K mg/1
bicarbonate mg/1
Cd mg/1
nitrate nitrite mg/1
Mg mC/1
v mc/1
Zn rrg/L
A1 mC/1
Pb rrrg/l

<L
601
970
8.7

<.005

.003
< ,01

.098
216.2

18.6
r43.5

,)

L0/27 /77'

23.75
520

t022
8.83

1.005

.003
<.01
.039

)1\ L

2r.3
I34. 1

1
LLIL5/78"

56.1
6r9

105 i

.0L27
,135

.0055
.108

.11
227 .7
10.0

236.6
6.0

2.34
27 6.9
<.001

.L7

.018
<.100

<.005

3 5115
) L+1

<.010

LL/Os /794

5

690
i050
5.62
.009
.363
.029
.034
.54

232.3
24.0

270.2
4.8

r.s6
L57 .3
<.001

.L9
tt

<.010
<.250

.470
<.005

430 t40
1)+ 6L

.19

LL/Os/7ss

18
696

106 i
9.02
.007
.L49
,018
. 130
.08

225.4
11.9

,<1 0

1'

1.56
246.0
<.001

0
Z.OIO
< ?50

i.12
< .005

990150
L7 !5

.450

gross *
Ra-226
Ra-2 28
Pb-2 10
U mC/l

pcLlL
pcL/1
pci/1
pcLl L

)+ 1

0t2
0!2
.08

'7+ A

o!2
l0 t5

.03

dewatering well

shaft dewatering

shaft & 4 we1ls

treated ru-ine water at out.f all

raw mine water from shaft

pipe near settling ponds

7L

I

2

3

4

5
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4.079



large inflow of water encount.ered.

to be making about 1200 gpm.

The shaft was then estimated

Dewatering problems continued and the main shaft was sti11 at

L795 feet when the mine was vlsited in November L979. A 72 inch

drilled diameter ventilation shaft was being put in, and it had

reached 2060 feet, almost to its eventual depth of about 2100

feet. Larger puops had been installed and about 1034 gprn total

was being pumped. It was estimated that the Westwater i"7as con-

tributlng about 800 gpm of thls. As larger pumps had been in-

stalled lt was anticipated by Bokum staff that further shaft

sinking progress would be made soon.

Also by the fal1 of L979 a pipeline had been put ln to carry the

mj-ne water to the site of the Bokum Mil1 then under construction,

and the rdne water rras being discharged from the end of this

pipeline into Seco Canyon, a tributary of the Rio Marquez. The

mine waterrs only treatment is settling ponds. The data for the

discharge from this ruine are given in Table XXVI. The tempera-

ture of the raw mlne water being purnped from the shaft j-n L978

nas 39oC, and Ln L979 the discharge from the end of the pipeline

into Seco Canyon was 33.5oC.
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Tab 1e

Bokurn Marquez lline

XXVI

(under development)

TSS ng/7
TDS Re/t
cond Trmhos
pI{
As r:g/L
Ba mg/1
Se mg/l
Mo ri,c/L
NH. r.g/L
Na- rr,c/t
Cl urC/L
S0,. ri.Cll
Ca* mg/1
K 'gltbicarbonate mg/1
Cd rr.e/l
nitrate nit.rite mg/1
l{g ng/L
V urg/ 1
Za nC/1
Al r;C/\
Pb rr.g/L

gross g(
Ra-Z26
Ra-228
Pb

u *g/t

pu1/ r
pci/L
pcL/r
pci/1

tL/rsl77

s53.5
6L2
934

8.73
.0L2

<.005
.007
L.24

209.3
24.0

527 .2

29!4
0!2
0t2

LL /28 /7 8L

205.9
LL28
1646

<.005
A.LOO
<.005
.0048

.28
357 .7

35.2
501 .4

23.6
4.48

285.5
.0022

.08

<.010
.030

<.005

11t8
2.81.1

<.005

influent to first settling pond

final discharge after settling

rt /os /7 92

8

I 190
L7 60
8.43

z .005
< .100

.005
< .010

.40
361.1

38.7
574.6

25.8
1A

277.8
<.001

. t8
.6

< .010

.530
<.005

450140
.21!.06

< .005

l)

I

2
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Kerr-McGee Corporation Rio Puerco Mine

A new mining area appears to be developing in the area of the Rio

Puerco of the East. Kerr-McGee had their Rio Puerco mine under

development in that area during L977, 1978, and L979. Target

host rock is the I.Iestwater Canyon sandstone composed of four

sandstone members separated by shales in this region. The

uranium ore is located ln the lower three members. No dewatering

we1ls rrere used at this site and all water was pumped from the

shaft area. In the fall of. L97 7 the shaft was at a depth of 571

feet and dewatering was 60 gpm. By 1978 dewaterlng had increased

to 500 gpm as shaft sinking progressed.

By L979, when the target depth of slightly over 800 feet had been

obtained, the dewatering rate lvas L422 gpn. Ground conditions

were found to be good as haulageways and development drilling vras

extended outwards. However the dewatering rate was much greater

than expected. It has been reported by Kerr-llcGee that approxi-

mately 90-957. of the mine dewatering water would come froo the

Westwater Canyon and 5-I0Z frora the Jackpile sandstone.

In L977 the only mine water treatment was a temporary settling

pond. In L978 and L979 the water was being discharged into a

series of ponds. Flocculant was being added at the entrance t.o

the first pond, and l0 ng of BaCl, was being added per 11ter of

mine water at the entrance to the second pond.
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Table XXVII

Kerr-McGee Rio Puerco i,line

(under development)

gross d.

Ra-226
Ra-2 2 8

Pb-210u *=/,.

pur/ r
pCi/r
pCi/1
pci/1

51.5
140 5

2633
11.55

.005

.004

.49
418.6

19.8
744

14 13

0t2
t5t5

n7

)
rr /29 l7 B'

L5.52
l23L
L7 64

2.005
< .100
< .005
.0089

.20
39s.6

30. 0
547 .2
11.6
3 .51

268.4
.0064

.18

.0L2

.0 r0

< .005

1r0t30
1.61.1

.010

9
1 154
I 730
8.35

<.005
.83 r
.024
.67I

,)
368.0

34.1
s30 .5

L9.2
L.56

332.7
< .001

,A
J./

<.010
< .250

.290
<.005

190160
1.61.5

7ri

138
1 136
t772
8.29

<,005
.118
.044
.884

2Q
t J9

361.1
30.6

532.3
20.8
)1L

353.4
<.001

),
0

.095
< .250

2.075
< .005

940r130
15 i4

.5 r0

sumP

Lr /L6l77L LL log /7 92 ,3 LL log l7 94

TSS rr.e/L
TDS rr.lll
cond ,rlmhos
pHt
As ri.lll
Ba mg/1
Se mg/1
Ilo rr.g/l
NHe ng/t
Na- rrr1/L
Cl rr;g/l
SO, nglL
Ca- rric/L
K ng/1
bicarbonate mC/1
Cd rl.elL
nitrate nitrite rog/ 1
Mg mC/1
V nC/L
Zn rr-g/l
Al rlgll
Pb mg/l

I outfall !rom temporary settling pond.

treated - settling, f1oc, BaCLr - sample taken at discharge

shaf t courp lete, rn-ine almost ready f or production

r a\.,
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Final discharge was into a tributary of the Rio Salado which is

trlbutary to the Rio Puerco of the East. A1I final discharge

samples !/ere obtained at the discharge of the last pond in use at

the tine of sampling. The rarv mine water sample was obtained

from the lnflow pipe from the nrine to the first pond. These data

are found in Table )GVrr. rn early 1980 the mine was placed on

standby and all pumping was discontinued, thus allowing the rd-ne

to f1ood.
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C. BASELINE GROUND WATER DATA

East Mount Taylor - Rio Puerco Area (See Figure 4)

Conoco (Continental 0i1 Co.) Bernabe Project

0n November 29, L978 a sample was obtained from a well drilled

into the target Westwater ore body horizon (approxirnately 2000

feet deep) for the Bernabe (Continental 0i1) project in T 12N

R 2I.I Section 36 near the Rio Puerco of the East. The data are

given in Table XXVIII. The water temperature was 33oC.

Crownpoint - Nose Rock Area (See Figure 2)

Mobil 0i1 Corp., Crownpoint Section 9 Pilot In-Situ Leach Project

Data (Table XXIX) were obtained from a set of samples taken

November 2, L979 from wells at Mobilrs pilot in-situ leach pro-

ject in T 17N R13W Sectj-on 9 before any chemlcals were added.

These samples are all from the Westwater and all samples rrere

fl1tered. The completed depths of all wells sampled was approxi-

mately 2100'. Injection of leaching cheoicals ar this faciliry

was started November 6, 1979.
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Table XXVIII

- Artesian lrie111 - BaselineConoco Bernabe

TSS rc,e/t
TDS &C/L
cond pmhos
pH

As mC/1
Ba mg/l
Se rrr1/L
Mo rr.glL
NH" nC/l
Na- rr;g/L
Cl rrrg/l
SOa mg/1
K ,c/L
bicarbonate mg/1
Cd ne/l
nitrate nitrite mg/1
v nCll
Zn nC/L
Pb ng/l
Ca me/l
gross o< pCi/1
Ra-226 pci/L
u mg/l

LL /29 /7 8

5.4
8412

I 1525

.028
< .100
< .005
.0095

1 .53
27 64 .6
1863.0
3193 . 6

8. s8
373.3

.003
.01

.0 70

.020
<.005

70,5
82!48

3 711
<.005

I- Well completed 1800 ft. Artesian flow.
T 12N RIW Section 36
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Table XXIX

Mobil Oi1 - Crownpoint In Situ B"s.lir,e1'2
November 2, L979

TSS rnc/1
TDS rlCIL
As lrig/L
Ba BCIL
Se Ee/t
lIo &C/L
Na @g/l
Cl r.z/L
S0, rC/l
Ca- nc/L
K rlC/L
bicarbonate mg/1
Cd Bg/t
llg BC/L
v sc/L
Zt u.gll
Al RglL
Pb BC|L

gross a- pci/L
Ra-226 pCilL
U r;g/t

Well 1.1e11

225 222

filtered filtered
371 481

<.005 .005
.100 .100

< .005 <.005
< .010 <.010
110.4 I I7.3

2.8 2.L
35.0 36.4
1.6 1.2
.39 .39

237 .3 240.4
.001 <.001

.1 .2
< .010 <.0I0
<.254 < .250
<.250 <.250
<.005 <,005

350i30 36!Lz
9.4!2.8 3.9lL.2
<.005 <.005

180t20 120120
53r15 3.8rI . I

< .005 .009

I.Ie 1 I
224

filtered
3L2

<.005
.100

< .005
< .010
1I0.4

4.6
36. 8
2.0
.39

23L.6
<.001
a0
2.0I0
<.250
< .250
< .0a5

250 130
1.81.5
<.005

Wel l
202

f iltered
32L

<.005
. r93

<.005
< .010
1r0.4

5.9
33.3
2.0
.39

246.4
<.001

tu0
<.010
<.250
< .250
<.005

I 7t9
.65t.2
< .005

'hte 1 I
2LL

filt ered
372

.008

.164
<.005
<.010
128.8
23.3
41.2
4.4
.78

274.7
< .001

.016
<.010
<.250
<.250
<.005

We 11
216

filt ered
321

.0 06

.116
<.005

.018
ttz.7

7.2
39.4
L.2

0
237 .8
<.001

)
< .010
<.250
< .250
<.005

Wel1s puraped 24 hours - all samples filtered

Since all saurples were filtered analysis was for dissolved
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D. ACTIVE MILLS

Ttre five uranium mi1ls lvhich were licensed and operating at the time

of data collection are:

Anaeonda Company Bluewater M111, near Bluewater, Valencia County,
New Mexico, (See Figure 3 on page 4)

Kerr-McGee Corporation MilI in the Ambrosia Lake Area, McKinley
County, New Mexico, (See Figure 3 on page 4)

Sohio Western Mining Company,
Valencia County, New Mexico,

United Nuclear Coropany (UNC)
McKinley County, New Mexico,

L Bar Mill near Seboyeta (Cebolleta),
(See Figure 4 on page 5)

Church Rock Mi11, northeast of Ga11up,
(See Figure 2 on page 3)

United Nuclear-Homestake Part.ners (Ir'Nf-HP) Mi1I near Mi1an,
Valencia County, New Mexico, (See Figure 3 on page 4)

Every mill Eailings pond liquor was sampled. Those data are tabulated in

Tables XXX through DCW. A11 mi11s use an acid circuit except UN-HP.

UN-HP recovers vanadir:m as well as uranium, while Kerr-McGee recovers

nolybdenuu (Mo) . Anaconda reports no problem with Mo buildup. Neither

UNC or Sohio recover Mo. BoEh LTNC and Kerr-McGee obtain their process

water from mine dewatering. Anaconda, Sohio, (with the exception of the

sroalI mine discharge previously described) and UN-HP obtain their water

fron we11s drilled near eaeh ui11. Kerr-McGee and Anaconda both decant

excess tailings liquor inEo large synthetically lined evaporation ponds,

and Kerr-McGee also uses some older unlined decant ponds. During the

1979 visiE to UNC, UNC was also decanting to a then unlined pond. Oper-

ation of the UNC mi11 tailings area had been alEered due to a break in the

tailings dam on July 16 , L979.
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Table XXX

Anaconda Bluewater Mi11 - Tailings Liquor

TSS ng/L
TDS nt1ll-
cond pmhos
pH

As rr1/l
Ba mg/1
Se mg/l
Mo nc/l
NH, nC/L
Na' mg/1
Cl r;g/l
S0 r. r.C/L
Ca' rrc/L
K mg/l
Cd mC/1
nitrate nitrite mg/1
Mg mg/1
V rn1ll
Zn mg/1
AI mg/1
Pb mC/l

Lo/26/77

20.5
r7850
19635
2.L5

.62

.55
.006
.16

56.9
2118.3
31i1.9
852t.6

LLILT l7B

54285

3.0645
. 187

.0702

.6936
105.25

l7 38
23s4.3
22,7 92
588.0

100 .62
.097 2
14. 11

43.9
L2.390

.0554

4500012000
50!2

47 .62

Lt /07 l7e

52
37 275
657 L4

.87
3.07
.241

6.966
.955

106 .0
t 111 .0
L251.2
33,812

320.0
t26.4

.095
< .01
2101

48.96
< .250

I 120
L .440

22001i00
15 !4

18.5

gross o(

Ra-226
Ra-2 28
Pb -210
U ng/L

pcL/ L

pCi/1
pcL/L
pCi/1

t 80011 00
0!2

I 20011 00
53.0
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Kerr-McGee Ambrosla

Table HfiI

Lake Mi11 - Decant from Tailings

LL lL6 /78

Pond

TSS nC/L
TDS mC/1
cond pmhos
pHt
As aglt
Ba mC/1
Se riC/I
Mo rlre/L
NH,, rr.g/t
Na' mg/1
Cl ncll
SOa rr.E/L
Ca' nC/L
K tg/t
Cd rng/ 1

nitrate nitrite urg/1
l{g nC/ 1

v mc/l
Zt mg/1
Al mg/1
Pb nZ/\

gross o(
Ra-Z26
Ra-228
Pb -210
u 'g/1

PCi/1
pCi-lL
pcLl 1

pci/t

5.585
.150
.700

1.429
396.0

L7 59 .5
2250.2
24 ,47 6

432.0
82 .68
.0263

9 .03

85.s
7 .05

.996

73000 t2000
1 60:1 0

16.2

tr /06 /7 9

98
40002

45,320
I .33
2.87
.231

2.788
21.822

358
18 95

2t99.5
29,glg
224.0

97 .9
.018

Ls.64
L777

106.75
6.910
1 ,250
1.6I5

8300 1400
51t1 5

13.4
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Table XXXII

Sohio Mil1 - Tailings Pond Liquor

TSS nC/l
TDS mC/1
cond pmhos
pt{ '

As nC/L
Ba mgl1
Se m'g/\
Mo mC/l
NH, ng/t
Na' rr,c/l
CI n1/l
SO, rr.lll
Ca- rl;c/l
K rng/ 1

Cd rl:C/l
nitrate nitrite mg/1
Mg mg/l
V mC/l
Zn mg/1
A1 mC/l
Pb mg/1

rL/15/77

371
320s6
7t820

,96
1.108

.JJ
.67 9

507 .37
L203

529.9
303.8

Lr/27 /78

46104
89,376

1.594
.r10
.0 65

.332
466.0

L662.9
660.5

57 824 .3

t82.L3
.050
6.02

102.0
6.2

1.99i

LL /08 /7 e

263
397 60
7 L523

.98
1. 110

.301
4.181

.310
199.0
926.9
370.9
36865
352.0

96.3
.0t9
1 1'

L275
48.33
5.24

I,110
2.150

Ra-Z26
Ra-2 28
Pb -210
U xoC/ 1

pcL/r
pcL/ 1

pcLl t
pci/1

1 80120
38110

r800r100
I.1

90001300 3100012000
98tl 25tB

23.3

1 S.rple from decant line surnp
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Table XXXIII

UNC Mi1l - ?ailings Pond Liquor

tL/13/7SL

TSS rr.glL
TDS mC/1
cond umhos
pHt
As rr.g/L
Ba ng/L
Se ng/L
Mo mg/1
NH., mg/ I
Na- mC/1
Cl rrrc/L
SOa ng/l
Ca' ng/l
K mg/1
nitrate nitrite
Mg mg/l
v ne/L
Za mg/1
Al nC/L
Pb rr.C/l
Cd ng/L
gross oC pCL/L
Ra-226 pc.,ll
Ra-228 pci/1
Pb pci/1
U mg/1

62000:3000
E8t2

9.39

LL/OL/792

435
39043
407 88

1 .33
1.870

.37 2

.4 50
1.659
3,32

549.7
296.8

28,87 6

544.0
82.3
2.03
L20s

s6.630
Q r<
9 . LJ

1220
.87 5
.014

43000 12000
27 t8

11 .4

ttg/l

1.235
. 183

.0934
/.. LZJ
453.0
qo< 7

320.9
I 363

5 i3.5
99.84
3.97

39.25
9 .37

.545
.0094

North pond

West Borrow pit decant

O.+
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UN.HP Mi1l _

Table XXXIV

Suup for Tailings Pond Water Drainage

TSS r:g/l
TDS mg/1
cond pmhos
pHt
As rn1/l
Ba ng/L
Se rrl1/l
Mo rLg/L
NH, ng/t
Na' mg/1
Cl mg/l
S0a ag/l
Ca r.gll
K mg/1
bicarbonate mg/1
Cd mg/l
nitrate nitrite mg/1
l{g nC/1
v o,g/L
Zn ng/L
Al r,C/L
Pb tg/L

gross o(
Ra-226
Ra-2 2 8

Pb -2I0
U rlg/L

L0 /26177

32.0
1 7035
207 90
10.12
2.86

< .100
51.18
72.0

tL.23
6r41.0

793.2
553 1 .6

5 814
0!2

49tB
44,0

tr /16 /78

52.0
20710
23990

7.192
,051

31.160
105.201

13.9
8464

1014. 1

8346
10.0
3r.2

.027 7

22.42

13.6
< .100

<.005

10000t1 000
90 tl

tr/06/7e

44.0
25400
28840
r0.32
5.020
<.100
27 .88
104 .5

L7 .8
9292
r418

841 I .5
60.0
35. I
2388
.001

L0.72
813.0

1. 18
<.250
<.250

.007

3 400 t4 00
56!L7

4.L7

pCi/ 1

pcLll
peLlt
pCL/ L
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HED
ElD
E}D
SLD
EPA
NPDES

IX
tr'C/L
pci/t

Gross
TSS

TDS

Cond.
A1
As
Ba
Ca
Cd
C1
K
l,(+r15

Ilo
Na
NE3
NO:
Noz
Pb
Ra
Se
soa
U
V
Za

APPENDIX: Abbreviat.i-ons and Symbols Used

Health and Environment Department (New Mexico)
Environmental ImproveuenE Division (New l"lexlco)
Energy and Minerals Departuent (New Mexico)
Scientific Laboratory Division (New Mexico)
EnvironrnenEal ProEection Agency (Federal)
National Pollutant Discharge Elimination System

(under the Federal Clean Water Act)
Ion Exchange Facility
Ili-11igrans per liter
Picocuries per 1iler
(lpci=1xl-0-12 Curie)
(1 Curie = 3.7 x 1010 radioactive disintegrations
per second)

Gross alpha
Total Suspended Solids
(Total nonfilterable residue)

Total Dissolved Solids
(total filterable residu'e)

ConductiviEy
Aluminum
Arsenic
Barir:n
Calcuim
Cadnuim
Chloride
Potassium
Magnesium
I'Iolybdenum
Sodium
Amaonia
Nitrate
Nitrite
Lead
Radium
Selenuim
Sulfate
Uranium
Vanaduim
ZLr:c
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